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Introduction. High subscription fees to scholarly research journals provoke researchers to use illegal channels of access to 
scientific information. Analysis of statistical data on downloads of scholarly research papers by Ukrainian Internet users from il-
legal web resource can help to define gaps in information provision at the institutional or the state level for each scientific field.
Problem Statement. To conduct an analysis of behavior and geography of downloads of scholarly research publications from 
illegal web resource Sci-Hub by Ukrainian Internet users within the period from September 1, 2015 to February 29, 2016.
Purpose. To assess the information needs of Ukrainian researchers who download scientific papers from Sci-Hub.
Materials and Methods. The used file is available at public domain and contains complete data of downloads of schol-
arly research articles from Sci-Hub for the period from September 1, 2015, to February 29, 2016. Queries of users with 
Ukrainian IP-addresses have been selected. Using DOI of downloaded articles enables finding the publishers and journal 
brands with the help of CrossRef API, whereas using the All Science Journal Classification (ASJC) codes makes it possible 
to identify the subject.
Results. The study has shown that the most documents downloaded related to natural sciences (primarily, chemistry, 
physics, and astronomy), with Elsevier publications being the most frequently quered by Ukrainian users of Sci-Hub and 
Internet users from Kyiv downloading the papers most actively.
Conclusion. The obtained data are important for understanding the information needs of Ukrainian researchers and can be 
used to formulate an optimal subscription policy for providing access to information resources at Ukrainian R&D institutions.
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At the end of the last century, the entire schol-
arly research community was expecting that the 
rapid development of electronic publishing ac-
companied by a significant reduction in the costs 
associated with the production, distribution, and 
storage of books and journals would lead to a sig-
nificant drop in prices for scholarly researchperi-
odicals. However, notwithstanding with appear-
ance of new effective channels for the dissemina-
tion of scientific information, the prices of leading 
world-class publishers of academic literature have 
not dropped, which hinders a scientific progress 
and is accompanied with aggravating informa-
tion inequalities between scholarly researchers 
from different countries. In response to this, the 
world scientific community has united for the 
global open access (unrestricted and permanent 
access to scientific documents through the Inter-
net, free of charge, without limitations imposed 
by licensesand copyright infringement) and pro-
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posed several functional models to provide open 
access to scholarly research publications. For a 
long while, were Golden Open Access that pro-
vides the publication of results in the open access 
journal, and Green Open Access that encourages 
researchers to publish preprints of their research 
papers on open specialized web resources have 
been deemed to be the most promising models [1].
Despite optimistic forecasts and efforts of Open 
Access advocates, it has been implemented was 
much slower than expected. As of 2017, only 35—
50% of all relevant scholarly research publica-
tions can be found on Web resources that support 
Gold Open Access or the Green Open Access 
Model [2]. As a result, new channels of access to 
scientific publications, which do not require sub-
scriptions, payments, and bureaucracy have ap-
peared.Among them, there areResearchGateaca-
demic social network, #icanhazpdf hashtag in 
Twitter, Sci-Hub and LibGenwebsites with pirat-
ed copies. Such initiatives are called differently: 
Rogue Open Access, Robin Hood Open Access, Gue-
rilla Open Access, Bibliogifts [3]. Herein after, they 
are referred to as «Black Open Access».
One of the most popular illegal resource base of 
scholarly research publications is Sci-Hub (https:// 
sci-hub.la) that aims at removing all barriers for 
as wide as possible dissemination of knowledge in 
the modern society. Sci-Hub is a script that down-
loads HTML and PDF pages from the Internet 
and saves them on its servers. These publications 
are available to users for further free download 
upon input of URL, DOI or title of required docu-
ment. Upon the results of this research, Sci-Hub-
can provide an instant access to 2/3 of all schol-
arly research papers or more than 85% of all scho-
larly works published in subscription journals.
For large popular publishers like Elsevier, this in-
dex is even higher, as over 97% of journal articles 
are illegally stored on Sci-Hub servers and avail-
able for free download [4].
For a certain time, Black Open Access was be-
lieved to be supported mainly by researchers from 
poor and developing countries. However, accord-
ing to John Bohannon’s analysis of user queries 
(28 million queries for6 months) Sci-Hub is wide-
ly used worldwide, in various countries and fields 
of science. In particular, American and European 
researchersalso actively use Sci-Hub [5, 6]. Upon 
the poll results, about 37% of those who got a pi-
rated copy via Sci-Hub noted that they could do 
this using the legal access as well; 23% of respon-
dents told they intentionally chose Sci-Hub because 
of disagreement with price policy of large academic 
publishers, while 17% said the access to full versions 
of scholarly research articles via Sci-Hub was easier 
than that via other legal channels [7].
John Bohannon and Alexandra Elbakian, the 
founder ofSci-Hub, have placed statistical data of 
user queries in Sci-Hub for the period from Sep-
tember 1, 2015, to February 29, 2016, on the open 
Internet (https://doi.org/10.5061/dryad.q447c), 
which allowed all interested researchers from ma-
ny countries to analyze the use of Sci-Hub in their 
countries [8–10]. This information has provoked 
numerous debates on ethics, economic models, and 
the futureof scientific communications [11—13].
The statistics on downloads fromSci-Hub are giv-
en in*.csv format that contains dataon the date of 
query, user’s geographical coordinates, country, 
city, and DOI.
This information gave a reason forstudying in-
formation needs of Ukrainian researchers by ana-
lyzing behavior and geography of Ukrainian us-
ers of Sci-Hub. The results are given below. 
Only queries from Ukrainian IP-address were 
selected from the initial file containing full infor-
mation on downloads from Sci-Hub for the period 
from September 1, 2015 to February 29, 2016.
The data on DOI of downloaded documentshave 
enabled to identify publishers and journal using 
API CrossRef and the journal topics using All Sci-
ence Journal Classification (ASJC) codes.
The obtained results show that during the re-
porting period users from Kyiv downloaded the 
largest number of documents from Sci-Hub, with 
a significant gap betweenthe number of down-
loads from the capital of Ukraine and that from 
other regions reported. The number of downloads 
from Sci-Hub for usersfrom various oblast centers 
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differs, but this difference is not as important as 
in the previous case (see Table).
Assuming that in oblasts with larger popula-
tion, especially, with larger urban population, there 
is a higher probability of higher statistics of down-
loads from Sci-Hub the Table shows downloads to 
urban population ratio. Hence, the highest ratios 
belong to Internet users from Kyiv City, Vinnyt-
sia, Chernivtsi, Lviv, and Kharkiv Oblasts. For 
more accurate comparison of statistics of down-
loads, it would be advisable to take into consider-
ation the number of employees of R&D and edu-
cational establishments and students in various 
oblasts of Ukraine, however, for the time being, 
these statistical data are not available. 
The statistics of downloads from Sci-Hub by 
users from Donetsk Oblast significantly exceeds 
the number of queries from majority of oblasts of 
Ukraine, even despite the fact that since April 2014, 
in Donbas, there has been warfare as a result of 
Russian aggression against Ukraine,and a large 
part of R&D and higher education establishments 
shifted to other territories. For instance, one of 
the leading HEEs of Ukraine, the Donetsk Na-
tional University together with the major part of 
its students and teachers moved to Vinnytsia. Pre-
sumably, for this reason Vinnytsia Oblast is the sec-
ond, next to Kyiv City, in terms of downloads to 
urban population ratio.Thus, in peacetime, the sta-
tistics of queries to Sci-Hub for the users from Do-
netsk and Luhansk Oblasts might be much higher.
The general statistics of queries to Sci-Hub do 
not have any information on downloads by users 
from the Autonomous Republic of the Crimea 
and Sevastopol. However, it is unlikely that the 
users from this region of Ukraine have never que-
ried Sci-Hub. The absence of information on down-
loads can be explained by the use of programs and 
services for anonymous access to the Interne-
tafter the occupation.
In addition to the Sci-Hub user geographic struc-
ture, the statistical data contain unique digital 
iden tifiers of downloaded documents — DOI. This 
enables to understand which publishers, subjects, 
and journals are the most popular among Ukrai-
Statistical Data on Downloads from Sci-Hub
from Ukraine
Oblast
Popula-
tion in 
2016*, 
thousand
Urban 
population 
in 2016*, 
thousand 
Down-
loads 
from
Sci-Hub
Down-
loads
to urban 
popula-
tion ratio
Kyiv City 2 906 569 2 906 569 186 838 0.064
Kharkiv Oblast 2 718 616 2 193 536 36 657 0.017
Lviv Oblast 2 534 174 1 544 862 28 337 0.018
Donetsk Oblast 4 265 145 3 870 115 25 154 0.006
Vinnytsia Oblast 1 602 163 813 387 21 248 0.026
Dnipropetrovsk 
Oblast 3 254 884 2 722 102 11 470 0.004
Odesa Oblast 2 390 289 1 597 346 8 554 0.005
Chernivtsi 
Oblast 909 893 391 810 7 745 0.02
Chernihiv Oblast 1 044 975 675 292 4 376 0.006
Sumy Oblast 1 113 256 763 606 3 237 0.004
Zaporizhizhia 
Oblast 1 753 642 1 353 773 2 866 0.002
Cherkasy 
Oblast 1 242 965 706 205 1 908 0.003
Kyiv Oblast 1 732 235 1 078 011 1 275 0.001
Zakarpattia 
Oblast 1 259 158 466 948 1 153 0.002
Ternopil Oblast 1 065 709 475 236 1 144 0.002
Mykolaiv Oblast 1 158 207 790 634 868 0.001
Ivano-Frankivsk 
Oblast 1 382 352 604 509 847 0.001
Kherson Oblast 1 062 356 650 474 787 0.001
Luhansk Oblast 2 205 389 1 916 176 666 0.0003
Poltava Oblast 1 438 948 891 724 569 0.0006
Zhytomyr Oblast 1 247 549 733 667 547 0.0007
Volhynian Oblast 1 042 668 545 553 437 0.0008
Khmelnytskyi 
Oblast 1 294 413 729 835 287 0.0004
Rivne Oblast 1 161 811 552 980 241 0.0004
Kirovohrad 
Oblast 973 150 611 667 46 0.0001
* Ukraine’s population as of January 1, 2017;Kyiv, the State Sta-
tis tical Service of Ukraine, 2017, p. 83, URL: http://database. 
ukrcensus.gov.ua/PXWEB2007/ukr/publ_new1/index.asp
nianSci-Hub users. They are Elsevier (105 168 dow-
n loads), Springer Nature (46 354 downloads), Ame-
rican Chemical Society (40 728 downloads), and 
Wiley-Blackwell (28 567 downloads) (see Figure).
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The most documents downloaded from Sci-
Hub by the Ukrainian users relate to Physical Sci-
ences, in particular, chemistry, physics, and astro-
nomy (69%). The second popular ones are Health 
Sciences 13% (medicine, pharmacology, and phar-
maceutics) and Life Sciences 12% (neurobiology, 
biochemistry, genetics, and molecular biology). 
The least popular areSocial Sciences 6% (trans-
port, philosophy, political science). Correspond-
ingly, the Ukrainian Sci-Hubusers most frequent-
ly downloaded papers from the following jour-
nals: Journal of the American Chemical Society 
(6769 downloads), The Journal of Organic Chem-
istry (6038 downloads), Physical Review B (4325 
downloads), Journal of Medicinal Chemistry (3712 
downloads), and Tetrahedron Letters (3226 down-
loads).
If to compare the Sci-Hub download statistics 
of Ukrainian Internet users by fields of science 
with the data on effectiveness of their work in 
2014—2015 based on Scopus (http://www.scima-
gojr.com/mapgen.php), one can see that the most 
publications of Ukrainian researchers relate to 
physics. The available data are not sufficient to 
state that when doing research the Ukrainian 
authors used mainly the documents downloaded 
from Sci-Hub, however, it is definitely that the 
researchers in the mentioned disciplines need a 
proper information provision and access to lead-
ing reference and full version databases.
This research does not consider the legal and 
ethical aspects of admissibility of downloads from 
illegal resource Sci-Hub or use of other resources 
and tools of Black Open Access. However, it sho-
uld be noted that it is inadmissible to rely exclu-
sively upon pirate web resources while develop-
ing and implementing the government strategy 
in the field of science. However, in Ukraine, there 
is no national subscription to information reso ur-
ces of leading publishers with the Ukrainian us-
ers very sporadically provided with legal access 
to them because of the lack of funding.
In addition, the researchers need a regular ac-
cess not only to the latest results of research, but 
also to the archive documents. Evenuponexpira-
tion of subscription period, employees from edu-
Springer Nature
American Chemical Society
Wiley-Blackwell
Informa UK Limited
Royal Societu of Chemistry
Institute of Electrical and
Electronics Engineers
American Physical Society
AIP Publishing
IOP Publishing
Sage Publications
Pleiades Publishing Ltd
Oxford University Press
Statistics of downloads from Sci-Hub by publishers (the publishers with downloads over 3000 are shown)
105 168
46 354
40 728
28 567
18 718
16 482
14 101
10 600
7 509
5 549
3 616
3 398
3 351
Elsevier
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cational and R&D establishments may get open ac-
cess to previously prepaid content. This possibility is 
guaranteed by LOCKSS (https://www.lockss.org) 
initiative of Stanford University that aims at devel-
oping and implementing legal tools for easy and 
cheap storage of electronic copies of prepaid docu-
ments. However, no attempts to implement LOCKSS 
or other similar tools in the operation of Ukrainian 
institutes on a wide scalehave been made so far.
The detailed statistical data on the use of aca-
demic information resources at Ukrainian R&D 
and educational establishments, as a rule, are not 
disclosed, which makes it impossible to develop a 
qualitative policy for meeting information needs 
of Ukrainian researchers. Therefore, the data on 
downloads from Sci-Hub by Ukrainian research-
ers are especially important for understanding 
their information needs. The file containing the 
statistics of queries of documents in Sci-Hub by 
Ukrainian users is available at https://doi.org/ 
10.6084/m9.figshare.5579092.v1, so everybody 
can use it for his/her own research.
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ЧОРНИЙ ВІДКРИТИЙ ДОСТУП В УКРАЇНІ:
АНАЛІЗ  ЗАВАНТАЖЕНЬ УКРАЇНСЬКИМИ ІНТЕРНЕТ-КОРИСТУВАЧАМИ
НАУКОВИХ ПУБЛІКАЦІЙ З SCI-HUB
Вступ. Висока вартість передплати наукових журналів провокує вчених використовувати нелегальні канали до-
ступу до наукової інформації. Аналіз звернень науковців до нелегальних ресурсів може допомогти у виявленні недо-
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ліків інституційного чи державного інформаційного забезпечення певної наукової галузі.
Проблематика. Провести аналіз поведінки та географії завантажень українськими Інтернет-користувачами нау-
кових публікацій з нелегального веб-ресурсу Sci-Hub протягом 1 вересня 2015 р. — 29 лютого 2016 р.
Мета. Дослідити інформаційні потреби українських науковців, які завантажували наукові документи з Sci-Hub.
Матеріали й методи. Використано файл, що представлений у відкритому доступі і який містить повні дані заван-
тажень наукових статей з сайту Sci-Hub за період 1 вересня 2015 р. — 29 лютого 2016 р. З нього було відібрано запити 
користувачів, які надходили з українських IP-адрес. Наявність даних про DOI завантажених статей дозволила, за 
допомогою програмного інтерфейсу API CrossRef, встановити видавництва та назви журналів, статті яких заванта-
жували за допомогою Sci-Hub, а використання кодів класифікатора All Science Journal Classification (ASJC) дозволило 
визначити їх тематику.
Результати. Результати дослідження свідчать, що найбільше документів було завантажено з галузей фізичних 
наук (насамперед з хімії, фізики та астрономії). Найбільшим попитом серед українських Інтернет-користувачів Sci-
Hub користувались публікації видавництва Elsevier, а найактивніше завантажували наукові документи зі Sci-Hub ко-
ристувачі з Києва. 
Висновки. Отримані дані мають важливе значення для розуміння інформаційних потреб українських науковців 
та можуть бути використані для формування оптимальної політики передплати доступу до інформаційних ресурсів 
у наукових установах України. 
К л ю ч о в і  с л о в а: наукові журнали, статистика використання, Відкритий доступ, Sci-Hub, Україна.
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ЧЕРНЫЙ ОТКРЫТЫЙ ДОСТУП В УКРАИНЕ: 
АНАЛИЗ ЗАГРУЗОК УКРАИНСКИМИ ИНТЕРНЕТ-ПОЛЬЗОВАТЕЛЯМИ 
НАУЧНЫХ ПУБЛИКАЦИЙ С SCI-HUB
Введение. Высокая стоимость подписки на научные журналы провоцирует ученых использовать нелегальные 
каналы доступа к научной информации. Анализ обращений ученых к нелегальным ресурсам может помочь в выяв-
лении недостатков институционального или государственного информационного обеспечения определенной на-
учной области.
Проблематика. Проанализировать поведение и географию загрузок украинскими Интернет-пользователями 
научных публикаций с нелегального веб-ресурса Sci-Hub за период 1 сентября 2015 г. — 29 февраля 2016 г.
Цель. Исследовать информационные потребности украинских ученых, которые загружали научные документы 
с Sci-Hub.
Материалы и методы. Использован файл, который представлен в открытом доступе и содержит полные данные 
о скачиваниях научных статей с сайта Sci-Hub за период 1 сентября 2015 г. — 29 февраля 2016 г. Из него были отоб-
раны запросы пользователей, которые поступали с украинских IP-адресов. Наличие данных о DOI загруженных ста-
тей позволило, с помощью программного интерфейса API CrossRef, установить издательства и названия журналов, 
статьи которых загружали с помощью Sci-Hub, а использование кодов классификатора All Science Journal Classification 
(ASJC) позволило определить их тематику.
Результаты. Результаты исследования свидетельствуют о том, что больше всего документов было скачано в 
областях физических наук (прежде всего по химии, физике и астрономии). Наибольшим спросом среди украинских 
интернет-пользователей Sci-Hub пользовались публикации издательства Elsevier, а наиболее активно загружали на-
учные документы с Sci-Hub пользователи из Киева.
Выводы. Полученные результаты важны для понимания информационных потребностей украинских ученых и 
могут быть использованы для формирования оптимальной политики подписки на доступ к информационным ресур-
сам в научных учреждениях Украины. 
Ключевые слова : научные журналы, статистика использования, Открытый доступ, Sci-Hub, Украина.
